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Gregory L. Moneta, MD, Section EditorAngiotensin-Converting Enzyme (ACE, I/D) Gene Polymorphism and
Susceptibility to Abdominal Aortic Aneurysm or Aortoiliac Occlusive
Disease
Korcz A, Mikolajczyk-Stecyna J, Gabriel M, et al. J Surg Res 2009;153:76-82.
Conclusion: Gene polymorphism of the angiotensin-converting en-
zyme gene (ACE, I/D) does not predispose to aortoiliac occlusive disease
(AIOD) but may be a factor in development of abdominal aortic aneurysm
(AAA) when combined with hypertension.
Summary: In 1992 Cambien et al noted an association between
angiotensin-converting enzyme (ACE, I/D) gene polymorphisms with
coronary artery disease and myocardial infarction. ACE levels in plasma and
tissue are under genetic control, and about 50% of the ACE plasma level
variability is associated with I/D gene polymorphism (Nature 1992;359:
641-4 and J Clin Invest 1990;86:1343-47). It is thought that an increase in
ACE plasma levels affects angiotensin plasma levels, which can affect remod-
eling of vascular tissue in atherosclerosis. ACE D allele carriers have higher
ACE plasma and tissue levels compared with those with I/D and II geno-
types. ACE DD homozygotes have approximately twice higher levels of
angiotensin 2 than do II homozygotes, with I/D individuals having inter-
mittent ACE concentrations. The authors investigated 829 individuals with
aortoiliac disease or controls. There were 133 patients with AAA, 152 with
AIOPD, and a random Polish population of 392 patients who underwent
ACE I/D gene polymorphism analysis. Analysis was performed by polymer-
ase chain reaction and gel electrophoresis. Results indicated that genotype
distribution and allele frequency ofACE I/Dwere not significantly different
between patients with AAA or AIOD vs the control group. Differences were
found in hypertensive patients with AAA vs normotensive patients with AAA
(odds ratio, 3.05; 95% confidence interval, 1.22-7.79; P  .015) and
hypertensive patients with AAA vs the population group (odds ratio, 2.56;
95% confidence interval, 1.27-5.16; P  .007). There was no relationship
between ACE gene polymorphism and hypertension in the AIOD group.
Comment: There have been mixed results analyzing the effects of
polymorphisms of the ACE gene in the development of AAA. Patients in this
study were Polish, whereas previous studies on Italian patients had suggested
a stronger relationship between ACE polymorphism and development of
AAA (Eur J Vasc Endovasc Surg 2001;21:445-50). Although there may be
ethnic differences in susceptibility to polymorphisms of the ACE gene in the
development of AAA, there are certainly many other unrecognized con-
founding variables and environmental factors that may also lead to these
discrepant observations. Additional studies in other populations, consider-
ing environmental factors and perhaps ethnic variability, will be necessary to
establish the role of the ACE gene in the development of AAA and the
possible benefit of treatment with ACE inhibitors in patients at risk for AAA.
Atherosclerotic Plaque Progression in Carotid Arteries: Monitoring
with High-Spatial-Resolution MR Imaging—Multicenter Trial
Boussel L, Arora S, Rapp J, et al. Radiology 2002;252:789-96.
Conclusion:Magnetic resonance (MR) techniques can document that
the rate of increase in vessel wall volume in patients with pre-existing cardiac
disease is slowed by statin therapy.
Summary: Luminal diameter is the primary imaging variable for defin-
ing progression of carotid stenosis. Diameter is only one way of character-
izing a complex lesion, however, and changes in the luminal diameter may
not reflect plaque remodeling. The authors postulate that geometric and
compositional features of an atherosclerotic plaque might better help define
an unstable plaque. Potential variables include the volume of the plaque,
extent of irregularity of the plaque surface, fibrous cap thickness, and size
and location of the necrotic plaque core. The current study, Monitoring
Atherosclerotic Plaque Progression (MAPP), is a National Institutes of
Health-funded prospective study involving six centers in the United States
and Canada. A primary goal was to estimate the annualized rate of progres-
sion of vessel wall volume in carotid arteries. An additional goal was to
establish how frequently MR studies have acceptable image quality to
determine plaque volume. The study recruited 160 patients with 50%
stenosis of the carotid artery. They underwent prospective imaging of the
carotid arteries at baseline and 1 year later using high spatial resolution 1.5-T
MR imaging. Only studies with acceptable image quality were included. All
160 patients completed both baseline and follow-up studies. Of these, 67.5%
were deemed to have had image quality that was acceptable for a quantitative
analysis. Rejection of images was primarily for motion artifact or deep
location of the artery. The mean annual change in vessel wall volume was
2.31%  10.88%. With follow-up at 1 year, vessel wall volumes in patients
who did not receive statin therapy had increased faster compared with those
280patients who received statin therapy (7.8%  13.58% vs 1.4%  9%,
respectively; P  .029).
Comment: The report indicates quantitative MR imaging can deter-
mine annual rates of progression of carotid wall volume and that statin
therapy appears effective in reducing the rate of progression of carotid wall
volume. The changes measured were real but small and of uncertain clinic
relevance. Statins probably work in a number of ways, and among the
mechanisms are both stabilization of larger existing plaques and retarding of
growth of smaller lesions.
Early Evaluation of Acute Traumatic Coagulopathy by Thrombelasto-
graphy
Carroll RC, Craft RM, Langdon RJ, et al. Transl Res 2009;154:34-9.
Conclusion: PlateletMapping assays correlate with a need for blood
transfusion and abnormal thrombelastogram parameters correlate with
death.
Summary: There is a significant association between post-traumatic
coagulopathy and death. It is postulated that poor perfusion coupled with
shock and tissue factor release along with thrombin generation results in an
imbalance of the thrombin-thrombomodulin-protein C pathway (Ann Surg
2007;245:812-8). Overactivated protein C leads to loss of factors Va and
VIIIa. This results in an impaired coagulation and coagulopathy manifesting as
consumption or dilution of clotting factors, hyperthermia, acidosis, and platelet
dysfunction or consumption (J Trauma 2008;64:s64-8). In this study the
authors sought to determine how early after trauma coagulopathy could be
observed and to assess whether coagulopathy as determined by thrombelas-
togram (TEG) and PlateletMapping correlated with post-traumatic transfu-
sion or death. TEG assays were performed on 161 patients treated at a level
1 trauma center during a 12-month period. Inclusion criteria were an injury
severity score9 and air ambulance transport. The investigators collected a
citrated blood sample at the accident scene before fluid resuscitation. A
second citrated and heparinized blood sample was collected 1 hour of
arrival in the emergency department. Citrated blood samples were analyzed
by the TEG system for reaction (R) time, clot formation (K) time, clotting
rate (angle), strength of clot (maximum amplitude [MA]), and percent
fibrinolysis at 60 minutes (LY60). The heparinized blood sample was
analyzed by PlateletMapping assays for fibrinogen levels and adenosine
diphosphate (ADP)-platelet activation. Comparisons were made between
on-site and emergency department assays and subsequent death or need for
transfusion. No real differences in the TEG parameters were observed from
on-site vs those obtained in the emergency department. TEG parameters did
not correlate with the need for transfusion; however, poor platelet function
observed by PlateletMapping did significantly correlate with need for trans-
fusion. Abnormal ADP-platelet activation was highly correlated with the
need for transfusion (P  .013). There was a significant correlation of all
standard TEG parameters with death. Fibrinogen levels 100 mg/dL, as
determined by PlateletMapping, also significantly correlated with death.
Comment: The study demonstrates coagulopathy can be detected
quickly after trauma and presumably after any event producing acute blood
loss such as rupture of an abdominal or thoracic aneurysm. There was little
difference between TEG parameters measured at the site of the accident vs
those measured in the emergency department. Currently, decisions to
transfuse packed red cells or fresh frozen plasma are empiric. It may be that the
TEG system along with PlateletMapping can provide evidence-based transfu-
sion and more efficient use of blood products in the bleeding patient.
Elective Amputation of the Toes in Severe Lymphedema of the Lower
Leg: Rationale and Indications
Chen H, Gharb BB, Salgad CJ, et al. Ann Plast Surg 2009;63:193-7.
Conclusion: Elective toe amputation in combination with the Charles
procedure reduces long-term morbidity associated with advanced lymphed-
ema of the lower limb.
Summary: In advanced lymphedema, the skin develops a peau
d’orange appearance with papillomatosis and hyperkeratosis. These changes
lead to gradual sealing of the intradigital spaces, with resulting bacterial and
fungal infection and worsening of lymphedema. Between January 1990 and
July 2006, the authors offered an elective Charles procedure along with
disarticulation of the toes to their patients with stage III lymphedema
(elephantiasis with a grossly increased volume of the limb associated with
dermatosclerosis and papillomatosis lesions). Ten patients underwent an
elective Charles procedure accompanied with toe disarticulations, and 24
patients underwent the Charles procedure alone. The Charles procedure was
performed with a pneumatic tourniquet. Subcutaneous tissue and skin was
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dorsum of the foot. The wound was covered with 12- to 16/1000-inch split
thickness skin grafts harvested from the ipsilateral leg. For those who
underwent elective toe amputations, toe disarticulation at the metatarsal-
phalangeal joint was combined with removal of the articular cartilage from
the metatarsal heads. Average follow-up was 3.5 years. During follow-up,
20% of the patients who underwent combined Charles procedure and
elective toe amputation experienced recurrent bouts of cellulitis of the foot
or leg, 50% required at least one operation for excision of crypts within the
skin-grafted areas, and none required more proximal amputations. In those
patients who did not undergo elective toe amputation, 83% had multiple
episodes of foot or leg cellulitis and 54% underwent at least one operation for
foot or leg excision of crypts, and 80% subsequently required amputation of
toes secondary to chronic ulceration, infection, or drainage fromweb spaces.
Two patients required more proximal amputation, including one below
knee amputation.
Comment: Those who care for patients with advanced lymphedema
realize that appropriate foot hygiene is the mainstay to reduce interdigital
entry lesions, but such care can be ineffective in the terminal stages of
lymphedema. These patients have deformity of the toes and limitedmobility.
The increased weight and volume of the affected limbs prevents them from
performing appropriate foot hygiene. This is an aggressive approach to the
treatment of end-stage lymphedema. Nevertheless, if a decision has been
made to perform a Charles procedure, the authors’ data suggest the addition
of toe amputations is reasonable.
Lipid Treatment Assessment Project 2: A Multinational Survey to
Evaluate the Proportion of Patients Achieving Low-Density Lipopro-
tein Cholesterol Goals
Waters DD, Brotons C, Chiang CW, et al, and the Lipid Treatment
Assessment Project 2 Investigators. Circulation 2009;120:28-34.
Conclusion: Lipid-lowering therapy is more successful now than a
decade ago.
Summary: Older studies assessing lipid-lowering therapy found most
patients did not reach their low-density lipoprotein (LDL) cholesterol goal.
The Lipid Treatment Assessment Project (L-TAP) was conducted in 1996
and 1997 among almost 5000 patients in the United States. The study
found the goal for LDL cholesterol was obtained in primary care settings in
only 38% overall, and in only 18% of patients with established coronary heart
disease (Arch Intern Med 2000;160:459-67). A similar European study
from 15 countries between 1999 and 2000 found only 42% of 5226 patients
with established coronary heart disease reached a total cholesterol goal of
193 mg/dL (Eur Heart J 2001;22:554-72). The current study, L-TAP 2,
is a survey performed in 10,000 patients from nine countries (United
States, Canada, Mexico, Brazil, Spain, The Netherlands, France, Taiwan,
and Korea) between September 2006 and April 2007. The primary end
point was defined as success rate in achieving appropriate LDL cholesterol
goals for the patients’ level of risk. The study could evaluate 9955 patients
(54% men; mean age, 62  12 years); of these 30% had coronary disease,
31% were diabetic, and 14% were current smokers. Treatment consisted of a
statin in 75%. The proportion of patients achieving LDL cholesterol goals
according to relevant national guidelines ranged from 47% to 84% across
countries. In low-, moderate-, and high-risk groups, mean respective LDL
cholesterol was 119, 109, and 91 mg/dL. The success rate for LDL
cholesterol goal achievement was 86% in low-risk patients, 74% in moderate-
risk patients, and 67% in high-risk patients (73% overall). Among coronary
heart patients with greater than two risk factors, only 30% attained the
optimal LDL cholesterol goal of 70 mg/dL.
Comment: The proportion of patients achieving LDL cholesterol
treatment goals is much higher than a decade ago. Overall, 73% of patients
reached their LDL cholesterol goal. This goal was met, however, in only 67%
of high-risk patients. The glass is both half-empty and half-full. Clearly, more
patients are meeting LDL cholesterol goals than they were a decade ago;
however, one-third of high-risk patients remain inadequately treated. More
aggressive treatment of patients not meeting goals and improving success
rates in underperforming countries, particularly with the high-risk patient,
has the potential to even further reduce cardiovascular morbidity and
mortality.
Long-Term Outcome of Prophylactic Coronary Revascularization in
CardiacHigh-Risk Patients UndergoingMajor Vascular Surgery (from
the randomized DECREASE-V pilot study)
Schouten O, van Kuijk JP, Flu WJ, and the Decrease Study Group. Am J
Cardiol 2009;103:897-901.
Conclusion: Preoperative coronary revascularization in high-risk pa-
tients undergoing major vascular surgery is not associated with improved
postoperative or improved long-term outcome compared with best medical
treatment.Summary: In both the Coronary Artery Revascularization Prophylaxis
(CARP) and the Dutch Echocardiographic Cardiac Risk Evaluation Apply-ing Stress Echocardiography (DECREASE) V trials, prophylactic coronary
revascularization performed preoperatively did not result in improved peri-
operative outcomes (J Am Coll Cardiol 2007;49:1763-9 and N Engl J Med
2004;351:2795-804). It had been postulated that vascular surgery after
coronary stent placement might lead to an increase in cardiac events second-
ary to in-stent thrombosis with withdrawal of Plavix or bleeding complica-
tions if Plavix was maintained. Such conditions might explain lack of
perioperative benefits. The authors postulated after the hazardous perioper-
ative period passed there may have been long-term benefit of prophylactic
coronary revascularization. There were 1880 patients scheduled for major
vascular surgery in the DECREASE-V trial. Of these, 430 had three or more
risk factors (age 70 years, angina pectoris, myocardial infarction, stroke,
heart failure, renal failure, or diabetes mellitus). Patients with more than
three risk factors underwent dobutamine echocardiography or nuclear stress
imaging. Those with stress-induced ischemia were randomly assigned to
additional revascularization. In total, 101 patients showed extensive isch-
emia, and 49 were assigned to revascularization and 52 to no revasculariza-
tion. At almost 3 years of follow-up, overall survival rate was 64% for patients
randomly assigned to no preoperative coronary revascularization vs 61% for
patients assigned to preoperative coronary revascularization (hazard risk
[HR], 1.18; 95% confidence interval [CI], 0.63-2.19; P .61). Survival free
of all-cause death nonfatal myocardial infarction and coronary revasculariza-
tion were also similar in both groups, 49% and 42%, respectively, for patients
allocated tomedical treatment or coronary revascularization (HR, 1.51; 95%
CI, 0.89-2.57; P  .13). Only two patients assigned to medical therapy
required coronary revascularization during follow-up. In the patients who
survived the first 30 days after surgery, there was no benefit of revascularization
on prevention of late cardiac events (HR, 1.35; 95% CI, 0.72-2.52; P .36).
Comment:Guidelines of the American College of Cardiology/American
Heart Association recommend coronary angiography in patients with high-
risk noninvasive test results, and myocardial revascularization should be
performed in patients with prognostic high-risk anatomy where long-term
outcome is likely improved. The results of this study, along with the results
of the CARP study, suggest that modification of these recommendations
should be considered with respect to vascular surgical patients. There is no
evidence prophylactic revascularization before vascular surgery in patients
with severe but stable coronary disease does any good to improve the
perioperative course or the long-term survival of these patients.
Aspirin in the Primary and Secondary Prevention of Vascular Disease:
Collaborative Meta-Analysis of Individual Participant Data from Ran-
domised Trials
Antithrombotic Trialists’ Collaboration. Lancet 2009;373:1849-60.
Conclusion: Primary prevention of vascular events with aspirin therapy
is of uncertain value because reduction in the vascular events may be offset by
an increase in major episodes of hemorrhage.
Summary: Patients at high risk for a vascular event because they already
have vascular occlusive disease seemed to be effectively treated with aspirin
therapy as a secondary prophylaxis. Secondary prevention results in a de-
crease in vascular events (nonfatal myocardial infarction, nonfatal stroke, or
vascular death) of about 25%. Major bleeding complications occur in about
an order of magnitude smaller than the reduction of vascular events in
patients treated with secondary prophylaxis. The benefits of antiplatelet
therapy for secondary prevention of vascular events therefore substantially
exceed the risk. Data, however, are much less clear for primary prevention in
patients without known vascular disease or previous vascular events. The
authors therefore undertook a meta-analysis of serious vascular events,
defined as myocardial infarction, stoke, or vascular death and major hemor-
rhage in six primary prevention trials (95,000 individuals at low average-risk,
660,000 person-years, 3534 serious vascular events) and in 16 secondary
prevention trials (17,000 individuals at high average-risk, 43,000 person-
years, 3306 serious adverse events). They used an intention to treat analysis
and first events during the scheduled treatment period as end points. In
primary prevention trials, aspirin allocation yielded a 12% proportional
reduction in serious vascular events (0.5% aspirin vs 0.57% control per year,
P  .0001). This was due mainly to about a 20% reduction in nonfatal
myocardial infarction (0.18% vs 0.23% per year, P  .001). That effect was
not significant for stroke. Aspirin allocation increased major gastrointestinal
and extracranial hemorrhages (0.1% vs 0.07% per year, P  .0001). In
secondary prevention trials, aspirin allocation showed greater absolute re-
duction in serious vascular events (6.7% vs 8.2% per year, P .0001). There
was a nonsignificant increase in hemorrhagic stroke but a reduction of about
20% in total stroke (2.8% vs 2.54% per year, P .002). A reduction of about
a 20% was also documented in coronary events (4.3% vs 5.3% per year, P 
.001).
Comment: This analysis reaffirms the beneficial effects of aspirin for
secondary prevention of vascular events. However, it calls into significant
question the use of aspirin as primary prevention therapy in the “worried
well.” Additional trials of aspirin as primary preventive therapy are currently
in progress.
